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(54)Titlc: METHOD AND APPARATUS FOR CONTINUOUS POLYCONDENSATION 




( 1 ) ... polymer 



(57) Abstract 

A continuous polyester manufacturing apparatus comprising an cstcrifier (first reactor), a prepolymerizer (second reactor) and a final 
polymerizer. At least one of the first and second reactors is a reactor which does not have a stirring function performed by an external power 
source, and the final polymerizer is a horizontal single-shaft low-revolution reactor. With this constitution, polyesters can be manufactured 
with the minimum number of reactors necessary for the reaction and with the least power consumption for the stirring necessary for the 
reaction. As a result, high-quality polyesters can be produced with high efficiency at a minimum energy cost. 
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15 ©«^«*<a»^ia:Ksn, ^lt, s^s^xjii lt, ra©ff*Mt*<ttB 
»; xxx>H!jtig7?«si6:*i©tt*< 4 ^ b 6 ft* <o > ^n^noRjewjc 

<DMwntm$mnz>&mtLT^Zo tus. c©s©ras^©-w#^¥ 

7 - 2 0 7 0 0 9-^iC^$tlTl>So C©flt£*Jl.*T& % ^Jt^lCfitftlg^H 
25 Xryu©^S©fc^ £B£#©8frs*s£|Sj±U I«M©x^yu^-^lcJ: 
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* /cfitf y xxf^Kftt 5m 1 Xg t, 2 SJCfS-ett^- y rfxxx^* 

o^bi 8 ot^M^s-a-rjas^aiHyxxx^tjai-rssisxa. 

tfrbtiz # y xxf yKWHWHiKrftC^l ^ 1 K£« t * 2 SJteH© -5 

fl&WT&fcttffi^P** y x*-f *©ffia**r U gS*ft©±«K#3&fc©tti 
fclfttf fc OT£ »3 . $ & d - * *<t: y x x x*©tt* £ 

tr'J >B&jO<2 4 0°C~ 2 8 5 tf*0ff^J^»b3 X 

1 0 5 Pa^S^lMi:, *;l/Jtl : 1. 0 5-1:2. OOlEBSt?^ 
StiS c t*<a* L < s £ fc£ l S^c^UTUig^H/ct U ^x^f;^/: 
25 >J xxf;Ki, fiftft< 2 5 0 T~ 2 9 0 °CT£0E#ri<*:^E^t> 1 3 3 P 
a T'£>3S*I 2 Si6»ic«|&$ns d t*<« L < , 2 KfcSJCfc^THIfc 

$n/c<£^?«^yxXx;Kia^<2 7 0t~2 9 0°CT'*<9ff^<2 0 Orfh 
y>\ 3. 3Pa-C*S*3El6SKilfe»Sn*CtA<a*L^ 0 
^:,f3TO0lM0mi(i v 0. 5rpmKl0r 
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5 ^T-^ttSI-rsilliaeSix 'J ixxf;^/:li^ ij xxfy^Il^ 
^•a-Ts TOft&Jg 2 0 & 4 0 ©fi$HP«tf 'J x-ZT-JUZMfe+Zm 2 KJftg 
<h, K&tf^Stf U xxf;^$ bK^B^Jf 9 O^bl 8 0 3 

15 D-^*<M*©tt*l-J6CT«M©fl»yDy^Tf«te*n, «t#o-*© 

^581i:*itt5» 1 RJ£3ff(i. 2 4 0 °C~ 2 8 5 °C©&j£. *SUBEj&ms> 3 
xi 0 5 P aCE^JilH^rara^i^J L<* SS2KJfi«W; x 
20 2 5 0 °C~ 2 9 0 Xl©SJ&. *»E^ £ 1 3 3 P a ©EE# t ^ O &#TT'Ma§& 
£fT9 C L < , % 3 RrtSgtt 2 7 0 1~ 2 9 0 °C©M. 2 0 0^1 

3. 3 P aOl£ll±^o&ftTT?W*Z&m&*ft?Ctfi<ft£l^o 

C©cb-9{c, *3fe9j©_hKBWttx x.x-r;Wfcxg, gilM^X^ S&fi&X 
g**n<ett-o©Rj&8i U xxf;HtIifc«kO t il^IiO'><i: < <fc *> 
25 -o&±©XStcti, n»J:0#>L^n*»A*q«ttR«»*ffll\ 

*?-;MfcIJ§K:ffl^e>ft<5* l Riest LTtix ft»t>©ft>#£*g-<!:-r<5/c 
©. W^-tfx 4S©R!S§«*Wc5f*«y*;u^>»*/iti*©»|*(*i^'; 
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20 xxx;P©UBP^WL, *#©±«{c*ffi«!©tBp^^ % *ttrttt©fi#:&|Sj 

ic*^©rtfl(j(cia^ LTEte-r sttft p - 9 ztstftz $>©*<$ ^ $ 

^rt«R©«#n-^*<ftiTO©ttJt(cfCl;Ta»fi©fiflii|yp <y $*u 
fl£# d - * ©+&«ic|s«£ •> + 7 h c * R«S t> ffl ^ t»n 

So 

25 M©Sfi£/,i!fcB;j 

Bl 2 ti N *^Bj©-^Jfe^j^^t-^^©fi!M/j:8ff®|Eli?^3 0 
H3tt, *36iW©-««|*/T^«WrigjEanBlT?*5o 
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B4(4> *«Hj©-^as^^^-r«»fiBjEffiglT'*5o 
H5tt, B4©A-A*&*rffiiBT*So 
B6f4> Hl©B-B«»fffiBlf*5o 
B7«, 0 4 ©c-c«®EI 
5 B8(i, B4©D-D«WriSB-e**o 

0 9 14, 7p -v „ hgpod-: u iX^yutoWoMti©^ 
B"efc* 0 

10 gl 1 (4, mW^o «y *©+£H«ttiE©* U i^f/H61«oaino 
«SBT*So 

bi 2(4> 4»tt&«#7p * u x-xr-jmrnmnmn 

B 1 3 (4x attK«ff^p -y^oi y ixxA/joa!«[©aEn©sasi-e*So 

15 Ell 4(4, g[4©E-E«iaff®^-C : *^o 

01 5tt, *HW©-^^j^^-r«t»r®IEffiBT*5o 

m i ij:*fftw©-^ite«*^-ro si i i4#m©* 'jxfuyf^7^i/-h 

Xr;Wb£&a<£<$ffl£ttWSo BHwfe^Tx 3 l(i. *ijxf|/>fl/ 

«\ *7Wkl : 1. 0 5-1:2. 0 ©#J&7?S&. «#«IS*4iiSEttrT?*«&o 
Mif/p-trX©^*. -©apgT'S^S^to^^^J, feUM^t'O^ 
25 Ua®lZtox.?>®&i)<&6o 
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U^-yp (DEC) ®^«^*4lS^;l/^+»>;i/SM^iiE^±!^to-r?. 

*£4»©»fett*l*&nttl,\, C©fci6^SSW«t LtmM h'J 

fcx »J©WftyD-bxic*^Ttt, *^M«^S©W©ftAia:B*l*Lrfi» 
10 &35£3-ti-TV3o M©ya-t?X-e(i, Mi«cDfi(i2 0 0^t>4 0 0 ppmT 
*tK *fc$S&W©«li5 OK2 0 0 p pmT'&SC £j&<ff£ U\> 

15 (H^-fr-r) lc/«£oT*J*9> 5^»*©to3iaErtgp(c(± N &«&©jtaj&^&£ L 
a^««c«k0rt^©M^||^$ti-4^<t»s^^T$-fr5o 

20 iC3&-e** 0 C©TO£fSf§(i N ^«©«»»*«(^S < S:Lttl^a6M*ii6 
*<#«T* 9 , Lfr bift#$ili©ft&N£|g fc^g £ ft o SjSSoiH^ n * h 

* U\, B 2 K#gg©-HJfe0lj£*-r o 
H2icfe^T, Jim?fcS&Mjfc5 2tt:JHB©*J6ft5 lrtoTOitfc 
25 AP 5 3 iOflftAtx ^f^i»5 4©£#©fc&Wrt (HSHH") 

nio&stu g^*fj««c«fco±#-r*o 5 2 ©fij»^^©- 

«tt*»L^-^-«5 5«fc0£fi*Kttaj$ft.6 o «*)©ttftffi«5 2 tt, IS 
&fg5 l©rtS<k^«am^«HS5 4©*x*©^<t©BI£g&ttiftKj;*>» 

ru ^iti^iiss 4©j/x;i/Tancifttfiinfcn®tt©tt^giffl5 6« 
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10 ft* <0 ZCtAWmX-bZo tt*>\ 5 7tt*Mi©AP* 5 8<i&ii<7> 

tt©JftjtffiW5 8lzmA-t&i><s R«tt©«#6 2Ki&->TJ:«3P3»lc±JM-S 

:ct% Rlift©»**ti&Si»$£8^WTt>£v\> Jt^t, *HJ&M©3I^ 

25 ^fflLT^L^^C>o 

*l SfcSfcfc^Tx Steel; *5^fe-^S7k«7k^<h^f5. m^L^EC^ 
^i»6 5Mt5o £©£*©*tSW'*£RJS*#£L-C«u 2 4 0 t 
j&>£2 8 5t©fijr??, aoE^(i^©>P,3x 1 0 s Pa©jDE*fr*<M* 
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TktEGt^mati, mmmzzn, eg imvmtmzn&o 

3 z> 7 ©* y ^xxf;^ fclitf 'J 
©JML^^Tf, ^^3 6ICj:«9MSMi (gS2HiS3§) 3 7 tc#&$*i£ 0 

i^^OSMS(cj!iD|Bi$nfi^S^(cj:0fi^ffi*<±#-r'5o C©£il© 
10 S&2E£3§©£JS&#£LT(i, j&jg(i2 5 9 0 °C\ E#(i*^Ej{h 

S> 1 3 3 P a, £P£ L< (i2 6 6 Pa*^ 1 3 3 PaT'&K). ffi&jgli 2 

15 ©&T-&0gUf^S^<i&S£+5^^ c 

wumftftrnzzii ornate < x sis^s^Cct ot^t^ e Ga^icm 

20 S3 1^1^ 7 1 <i^R1§j#©^*ftT% ^^«AP 8 0 t®mtti 
□ 8 1 t*mtZ>tm : J + >Ty h7 2Hmt>tltzi><DT»&K>. *&7 l+&g^ 

I^t7 3{CTO^tfej@©fi^7 4^^<9#^P>tL, C©£jSm7 4©_kg|J© 
3©^ffliJ{C« x ^^©Jf|5Jt«7 5^-^©M^o/cb^yU-e^fi^ 
25 tttf^tlT^So ZnZ'tKDWmtiLl 5te, ##7 1 rt^±TJ|S]l:fti3)^ N $ 
tfc<@©M^8 l^mt&kO-Vh&bK ZVWtitWLl 5©$}g|5<!;##7 lrt 
M<h©B3(Cii, »l^a™8 3£WLTl>£ 0 *&7 1 rt±g|J, 

-rttfr^Ti$W7 3&c;s±sp©M«7 5 c©±«ic{i v $immmtu%®t 
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'Jxxr;^*5tt» *ft€n©»tf 8 8IC^LT*fcT#fcfcil 
3tttt*<&±#U STSfl©^@^8 4 Alcai-TSo C©&@^8 4 A£&*(C 

io «7 5^ij©M8 s^^n^its, mmmt, wmmi 5©m 

COi^iattlWiSe 4 CIcSflitLfcttMfttt, T&»7 3 Oil 
15 SR8 2**Ott^LTT»*7 3 ©*«*«« tttoTfcTU RJfcfcJ: 04 life 

Stt£o -^JSfeLfclW6«I{i*#7 lrt©±«&ffl7 (l^i) 

±«£R8 (SWISS) 7 6T?icWfcU *&7 10ll3^n/;3>f>t-T'i 
25 ttLfc«fcfc#^#to$tt5o 

*fgHJi©fi]£i: LTti, tt«!fi^XS*-o©S]6STte31"t 5 C <h led: 0 3 
^•^^-©^-ojc^-SCi^ortli^Ox 3>r>-tf— ©SMftKStrtftt"? 

So 
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1 0 

mmts 4 oiz£io®mm&® (msKmm) 4 i izimztiz* mm 

LTtt, 111 4, Ell 5(cie«0^{iA<^M«f^ ffiSt»riJ#tt©ffiT*«*>£ 
10 B| 1 ICfc^T, # 1 SJS^ 3 3 RO'^ 2 5J£§§ 3 7 *© 3 5 SO' 3 9 t±, 

%n?nm-m.mT*&K>, *frnzEu&m>i 4$ii«#p-*©sgf&g@T&So 

15 -f) T?8*>ftfc:*>©T**K S^|Sl©j^4SUC|Hlfe5t^pffl©tt3 a, 3 bsMRO 
f*tf&ftW5 0 Ctlt.OlHli|te^ffl©Wi3 a, 3 b&BJcfllftp- ? 4 *<KM(^ 
£*U ~~1]<D®fc® 3 atilglfcgg (El 4 TOg|7jvtH\ Ell {Cfcl>T(i4 4) 
K*teSftTV5o C©t£#n-?4li, EI4&tfE!5 tc^nSi 9 KMiS5<C 
ii^^#5as 5 b, 5c, 5d &$mMX*tt 4 #©«£*?jr*-j&< x P-? 

d©£i#W (Sft-r-fX?) 2 a, 2 b|fflKtM&fi©lt#7*p y 9 
*>&JftS«f*p-*4*$JdiLTV4o 2 a(ift*fiJtMM^fflW^ 

2 bttKttftftjQjattffl^aptt-e^-So :©j^2 bten#p-* 4 ©ft 

0 te'hi* < ft, M fi 1 3 a , 13 

25 b*<ift#&tu it^D-^ 4©IaJife{rJ:oT*{*:#M®©MfK^ttJP^F|S]'\ff 
LtfJt-«fc-3lcW0^t»nTi^o S¥»l««lfiJt*BI4©EEWfiBT*5Bli 4 {c 
^-To H^u-^4 0AuyX;H HM©ffi*!iJ£$(c(i, **MJ«6a<h6b 
^ctOM^ft^<y, y bSB£W-r£*£R&8 £ x Cftb©*^R«8©rafc 
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ftttlS^a^ (SMB<«i«BI5, 9, 1 imVbftX 
v^o 4>tt£«kL W«lc*$R« 8 *■» U *©#tc|s|-#&©j$;|g 
*£R1£ 7 b ££ffe&lS:fi Ls $ b lc*£R«* 8 QftmicftKifS Rj£ 7 b £ 

jta* * * * h y « 6 c «rtt#K(c««[flt«i ltmbJc$ ft a d « y 

fc»tt«*^P^ (#Mit(iEI8, 1 3ICJ; WJjl-S) a<l£tf£ftT^ 
So l ©flbSTFttKMU m 0ft|*£g«3) otHnyX;n 2*< 

0 4K*-r*fcfi&»(c43i,*T\ APyXyUl 1 «fcOaM*LT{ftl&;**lfcfi& 
£©ffil> 2 0H4 0) {&tt£©te&31& (7"U^ij7-) ii, S 

5K**flittS«#:/D y *©#£Rfi©'<*-y h^KcfcoTs S-fSttSnSo 
15 :©i IOftl«0tt*ttil[P a s ^b»+P a s ?*5 a fitt^»^o>y^ 
{cfcivftix *^R^8©^SP©^^ h 'J«6 ai 6 bif^-y h^ll£$ 
ft£o i9tc^Lfc<t9i:, 0te-r5<!:'<^y h rtCtoffitt^-T < tUitf -5 J: -5 

<fc£ 0 **h'J«6a, 6 b©^>-y hlgSU(C(i/jN$«Fa15*«JfM$ftT^-5o 
20 C©/ci6(C, {&ttg©to3K9 1 (i^n-^©@te<i:*IC/N*>7--y < (,>± 
tfbft (g|9©l 0 0) . ^y-y h*<EWEJcJ:»5rtW^«*, teHMWrtlW^ift 
fttB^ (09© 1 0 1) 7 1.fi!l^t±IBM<5^b / >L-r-oMft^LT 
(H9© 1 0 2) . h©rt#J£fl.$J©M#KMi OK 10 2&Ml£t 

&o $&iwrtfflicjttntfiLfcft3i«i o ni. y h«^©^{siiM(cis 

25 B$*lfc*«4»£R« 7 a K&^ft (H 1 0 © 1 0 3 K *«*$R« 7 a^ffi 
St/ij5iM7 at*K*$RS7 a£©fffl©M#K«<.^£J&fiSU £ 
^IS!feM«£tt«*SC<fca<tii*So Cftb©fpffl(i/<y -y hj&<@te-TSft^ 
S£<9&£ft, +5TCT^ffii^fi : /i:MM^ffl^#SC(!:^tB*l>o C©£ 
*©®eatt 0 . 5 fr&ft r p m©ft&IiltK ( 1 0 r p mOT) T 
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1 2 

mmmw^a y ^xm^co^mm^muzmmmt. temzm+p a s 

mm&zmG. uz^to ^mmw^ *£R«8i*£R&8Ki& 
u z>ntzmfatp'£Fifai b. &t>**£R& 8 (Dftmrn^m *nmw£ r& 7 

2 0 a ©?L*1D 1 x i£«4>2R« 7 b 2 0 a ©?LSD 3 l± x M&cDfi 

io m^^iz^^^ctzifxmizmcxmmo'mzti^^^iz^^ti^. ttz, 

mi \z*Ztiz>mfctp£.Pl&7 b©/ML2 0 b©?L&D 2 {court, AftStt© 

^+PasWo/;j8il«9 2ll g| 1 K 1 2 {^-T<t ? (cSfejcJ: 
* h ';^6 c(c < fcoTj#^±(t't>n. £bK*;* h 'J^<(slfe(cj:oT^4-r§ 

15 tzft\zm<mtiT*<K>mmi o 4«^-g>o mi o tim&t&izmfta- 
9 4 ©^^#5 a izmti®fr<ommim< &mti6 0 ttz, ® 1 1 k*-*- 

<fc9{C*£R&8<D*£g|5 2 0 a±l3|>, ®&IZ£ -iT'M&t*) &lf btt/c&g 
^inB<0Ml 0 5 Ell 2{C^ c fc-p{c^4 J ^TO7 bfe 

|5]$km 1 0 7*<?fM$ti§K z^izmmtp&pitiLT biz*&iic,ntz>^]i2 
20 o biaftwiwotti 0 6»no mmmtt, zo^k® 

25 h >; « 1 0 (B 4 ) *<JR*) ft^ b*U Wft&Rg 9 *¥#ffl£*lft*A# 5 
a. 5b, 5c, 5dlJlJ:oTfllrS©fifllB-e*ie$nTl^o *+hU«[l 0{i, 
R«9©6if&Kl o aM'l 0 b**ft*ft**.T:fc*K **HJ«1 0 aM' 

*M«1 OaMl 0 b©7KW(Sl©g^(i, RlRjMgfeLfct&fca+hy 
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Ell 3 fi*^ <fc K N a siciiL/c&JI&g 3(2, mWa-9 4 <DlU*£ 

K<fct)rt*MJlRl 0 aK«fcoT*r£±tf£ft£o ^*»±tf btlfc&JI&tt. HI 
5 <6iiJ:oTtt*<*nT*<*)*«ll 0 8 So C © M 9 

^KU^LBtf-P a s {cig-T^i, f#^±tf £*t3&©* kit* LT < So 

c © «t o ««»t?«b* p - ^ 4 ©isife^^¥ < 1- * <t x mmmmnft % s m c ' 

10 i£&til 0 r pmOTK-rS<.&ga<£6o M^@4EftOfSIB(^ »a»Ott* 
j&<»^S£ft<*S«&gj&<*'*)* 0 . 5j&>£>6 r pm©IB 

:©i ^Mi ^'o »^ u xxfyi/ttiaiiil moyx^i 2©±g|$ic 

m z>0)K - 9 4 <o%wm 2 b ©nait *#o - * 4 «* 0 >m 

<*R6Sn*©^ t^Zbi:«jtlL<£^. tfz, £#«2b©*{*l 
20 ©fliMJfcli, A+h'JWl 3 a, 1 3 b^KOft^^nM^tbn^rlSj^ 

C©J: 0 ttitlfl^ (* 3 T'# iJxfl/>fU7^L/-h 
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